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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical coupling method 
and device improving reliability of optical coupling by physically and 
directly sticking a flexible optical wave- guide and optical parts of 
a surface type optical element, etc., making it possible to use the 
optical wave-guide and the surface type optical element, etc., as 
an array and easily securing large capacity information 
transmission. 

SOLUTION: In an optical circuit where a surface type optical 
element 109 is mounted directly or through a second substrate 108 
on a first substrate 101, the surface type optical element 109 is 
coupled optically with the flexible optical wave-guide 202 by 
physically and directly sticking the surface type optical element 
1 09 with the end part of the flexible optical wave-guide 202 whose 
core 105 is terminated and processed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The optical coupling approach characterized by combining optically this two-dimensional 
light corpuscle child and flexible optical waveguide by pasting up physically directly the edge of 
flexible optical waveguide where a core carries out termination to this two-dimensional light corpuscle 
child, and is processed into the 1st substrate with him in the optical coupling approach of the optical 
circuit mounted through the 2nd substrate in which a two-dimensional light corpuscle child carries direct 
or this. 

[Claim 2] The optical coupling approach according to claim 1 characterized by for the core of said 
flexible optical waveguide processing perpendicularly the end face which is carrying out termination to 
the direction of a guided wave near an edge (optical axis), dashing this perpendicular processing side 
against said two-dimensional light corpuscle child, and pasting up directly physically. 
[Claim 3] The optical coupling approach according to claim 1 characterize by process the end face in 
which the core of said flexible optical waveguide be carry out termination so that it may have the 
include angle of 45 degrees to the direction of a guided wave near an edge ( optical axis ) , apply the 
side face of the opposite side of a processing side to said two-dimensional light corpuscle child these 45 
degrees so that it may come to the location where the 45 - degree processing side of this flexible optical 
waveguide counter said two-dimensional light corpuscle child mostly , and paste up directly physically . 
[Claim 4] The optical coupling approach according to claim 3 characterized by processing the 45 -degree 
processing side of said flexible optical waveguide into carrying out total reflection of the light in a 
sufficiently smooth field. 

[Claim 5] The optical coupling approach according to claim 3 characterized by forming a metal 
membrane in the 45 -degree processing side of said flexible optical waveguide. 
[Claim 6] The optical coupling approach given in claim 1 thru/or any of 5 they are. [ which is 
characterized by equipping said 1st substrate with optical waveguide, and connecting optically said 
optical waveguide and said two-dimensional light corpuscle child by said flexible optical waveguide ] 
[Claim 7] The optical coupling approach according to claim 6 characterized by connecting optically said 
optical waveguide and said flexible optical waveguide by preparing the slot for optical connection near 
the end face of said optical waveguide of said 1st substrate, and inserting in this slot the edge as for 
which the core of said flexible optical waveguide is carrying out termination. 

[Claim 8] The optical coupling approach according to claim 6 characterized by combining optically said 
optical waveguide and said flexible optical waveguide by preparing the slot for optical coupling near the 
end face of said optical waveguide of said 1st substrate, and arranging the edge as for which the core of 
said flexible optical waveguide is carrying out termination on this slot. 

[Claim 9] The optical coupling approach according to claim 7 or 8 characterized by processing the field 
which counters mostly the end face of said optical waveguide of said slot so that it may have the include 
angle of 45 degrees to the direction of a guided wave near the edge of this optical waveguide (optical 
axis). 

[Claim 10] The optical coupling approach according to claim 9 characterized by processing the field 
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which counters the end face of said optical waveguide of said slot into carrying out total reflection of the 
light in a sufficiently smooth field. 

[Claim 1 1] The optical coupling approach according to claim 9 characterized by forming a metal 
membrane in the field which counters the end face of said optical waveguide of said slot. 
[Claim 12] The optical coupling approach given in claim 7 thru/or any of 1 1 they are. [ which is 
characterized by processing the end face in which the core of said flexible optical waveguide is carrying 
out termination so that it may have the include angle of 45 degrees to the direction of a guided wave 
near an edge (optical axis) ] 

[Claim 13] The optical coupling approach according to claim 12 characterized by processing it on a 
sufficiently smooth field carrying out total reflection of the light for the end face in which the core of 
said flexible optical waveguide is carrying out termination. 

[Claim 14] The optical coupling approach according to claim 12 characterized by forming a metal 
membrane in the end face in which the core of said flexible optical waveguide is carrying out 
termination. 

[Claim 15] The optical coupling approach given in claim 8 thru/or any of 14 they are. [ which is 
characterized by using the level difference prepared on said 1st substrate with which the core of said 
flexible optical waveguide dashes the edge of this flexible optical waveguide although alignment of the 
end face which is carrying out termination, and the field which counters mostly the end face of said 
optical waveguide of said slot is carried out, or optical waveguide ] 

[Claim 16] It is the optical coupling approach given in claim 9 thru/or any of 14 they are. [ which is 
characterized by performing optical association of said flexible optical waveguide and said optical 
waveguide through the 45 degree processing side of said flexible optical waveguide, or the 45 degree 
processing side of said slot ] 

[Claim 17] It is the optical coupling approach given in claim 9 thru/or any of 15 they are. [ which is 
characterized by performing optical association of said flexible optical waveguide and said optical 
waveguide through the 45 degree processing side of said flexible optical waveguide, the space of said 
slot, and the 45 degree processing side of said slot ] 

[Claim 18] The optical coupling approach given in any [ claim 1 of a two-dimensional light emitting 
device and a two-dimensional photo detector which comes out on the other hand and is characterized by 
a certain thing thru/or ] of 17 said two-dimensional light corpuscle child is. 

[Claim 19] The claim 18 written optical coupling approach characterized by said two-dimensional light 
emitting device being field luminescence semiconductor laser. 

[Claim 20] The optical coupling approach according to claim 18 characterized by said two-dimensional 
photo detector being a semi-conductor photo detector. 

[Claim 21] It is mounted in said 1st substrate through the 3rd substrate in which other two-dimensional 
light corpuscle children carry direct or this. One side of a two-dimensional light corpuscle child, and 
said two-dimensional light corpuscle child besides the above is a two-dimensional light emitting device. 
The optical coupling approach given in claim 1 thru/or any of 5 they are. [ which another side is a two- 
dimensional photo detector, and is characterized by for said flexible optical waveguide pasting up 
physically directly the edge on which termination of the core is carried out and it is processed on this 
two-dimensional light emitting device and a two-dimensional photo detector, and connecting both 
optically, respectively ] 

[Claim 22] The optical coupling approach given in claim 1 thru/or any of 21 they are. [ which is 
characterized by mounting two or more two-dimensional light corpuscle children on said 1st substrate or 
the 2nd substrate, and for said flexible optical waveguide forming an array, and combining optically 
these two or more two-dimensional light corpuscle children with this flexible optical waveguide array, 
respectively ] 

[Claim 23] The optical coupling approach according to claim 22 characterized by said two-dimensional 
light corpuscle child forming the array. 

[Claim 24] The optical coupling approach according to claim 22 or 23 that said two-dimensional light 
corpuscle child is characterized by carrying out monolithic accumulation at said the 1st substrate or 2nd 
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substrate. 

[Claim 25] The optical circuit characterized by combining optically this two-dimensional light corpuscle 
child and flexible optical waveguide by pasting up physically directly the edge of flexible optical 
waveguide where a core carries out termination to this two-dimensional light corpuscle child, and is 
processed into the 1st substrate with him in the optical circuit mounted through the 2nd substrate in 
which a two-dimensional light corpuscle child carries direct or this. 
[Claim 26] It is the optical circuit according to claim 25 characterized by having processed 
perpendicularly the end face the core of said flexible optical waveguide is carrying out [ the end face ] 
termination to the direction of a guided wave near an edge (optical axis), having dashed this 
perpendicular processing side against said two-dimensional light corpuscle child, and having pasted up 
directly physically. 

[Claim 27] it be the optical circuit according to claim 25 characterize by having process the end face the 
core of said flexible optical waveguide be carry out [ the end face ] termination so that it might have the 
include angle of 45 degrees to the direction of a guided wave near an edge ( optical axis ) , for the side 
face of the opposite side of a processing side having apply the 45 - degree processing side of this 
flexible optical waveguide to said two-dimensional light corpuscle child these 45 degrees so that it 
might come to the location which counter said two-dimensional light corpuscle child mostly , and 
having paste up directly physically . 

[Claim 28] The 45-degree processing side of said flexible optical waveguide is an optical circuit 
according to claim 27 characterized by being processed into carrying out total reflection of the light in 
the sufficiently smooth field. 

[Claim 29] The optical circuit according to claim 27 characterized by forming the metal membrane in 
the 45-degree processing side of said flexible optical waveguide. 

[Claim 30] An optical circuit given in claim 25 thru/or any of 29 they are. [ which is characterized by 
equipping said 1st substrate with optical waveguide, and connecting optically said optical waveguide 
and said two-dimensional light corpuscle child by said flexible optical waveguide ] 
[Claim 31] The optical circuit according to claim 30 characterized by connecting optically said optical 
waveguide and said flexible optical waveguide by preparing the slot for optical connection near the end 
face of said optical waveguide of said 1st substrate, and inserting in this slot the edge as for which the 
core of said flexible optical waveguide is carrying out termination. 

[Claim 32] The optical circuit according to claim 30 characterized by combining optically said optical 
waveguide and said flexible optical waveguide by preparing the slot for optical coupling near the end 
face of said optical waveguide of said 1st substrate, and arranging the edge as for which the core of said 
flexible optical waveguide is carrying out termination on this slot. 

[Claim 33] The field which counters mostly the end face of said optical waveguide of said slot is an 
optical circuit according to claim 3 1 or 32 characterized by being processed so that it may have the 
include angle of 45 degrees to the direction of a guided wave near the edge of this optical waveguide 
(optical axis). 

[Claim 34] The field which counters the end face of said optical waveguide of said slot is an optical 
circuit according to claim 33 characterized by being processed into carrying out total reflection of the 
light in the sufficiently smooth field. 

[Claim 35] The optical circuit according to claim 33 characterized by forming the metal membrane in 
the field which counters the end face of said optical waveguide of said slot. 

[Claim 36] The end face in which the core of said flexible optical waveguide is carrying out termination 
is an optical circuit given in claim 31 thru/or any of 35 they are. [ which is characterized by being 
processed so that it may have the include angle of 45 degrees to the direction of a guided wave near an 
edge (optical axis) ] 

[Claim 37] The end face in which the core of said flexible optical waveguide is carrying out termination 
is an optical circuit according to claim 36 characterized by being processed into carrying out total 
reflection of the light in the sufficiently smooth field. 

[Claim 38] The optical circuit according to claim 36 characterized by forming the metal membrane in 
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the end face in which the core of said flexible optical waveguide is carrying out termination. 
[Claim 39] An optical circuit given in claim 32 thru/or any of 38 they are. [ which is characterized by 
preparing the level difference on said 1st substrate with which the core of said flexible optical 
waveguide dashes the edge of this flexible optical waveguide although alignment of the end face which 
is carrying out termination, and the field which counters mostly the end face of said optical waveguide 
of said slot is carried out, or optical waveguide ] 

[Claim 40] Said two-dimensional light corpuscle child is an optical circuit given in any [ claim 25 of a 
two-dimensional light emitting device and a two-dimensional photo detector which comes out on the 
other hand and is characterized by a certain thing thru/or ] of 39 they are. 

[Claim 41] Said two-dimensional light emitting device is a claim 40 written optical circuit characterized 
by being field luminescence semiconductor laser. 

[Claim 42] Said two-dimensional photo detector is an optical circuit according to claim 40 characterized 
by being a semi-conductor photo detector. 

[Claim 43] It is mounted in said 1st substrate through the 3rd substrate in which other two-dimensional 
light corpuscle children carry direct or this. One side of a two-dimensional light corpuscle child, and 
said two-dimensional light corpuscle child besides the above is a two-dimensional light emitting device. 
An optical circuit given in claim 25 thru/or any of 29 they are. [ which another side is a two-dimensional 
photo detector, and is characterized by for said flexible optical waveguide having pasted up physically 
directly the edge on which termination of the core is carried out and it is processed on this two- 
dimensional light emitting device and the two-dimensional photo detector, and having connected both 
optically, respectively ] 

[Claim 44] An optical circuit given in claim 25 thru/or any of 43 they are. [ which is characterized by 
having mounted two or more two-dimensional light corpuscle children on said 1st substrate or the 2nd 
substrate, and for said flexible optical waveguide having formed the array, and having combined 
optically these two or more two-dimensional light corpuscle children with this flexible optical 
waveguide array, respectively ] 

[Claim 45] Said two-dimensional light corpuscle child is an optical circuit according to claim 44 
characterized by forming the array. 

[Claim 46] Said two-dimensional light corpuscle child is an optical circuit according to claim 44 or 45 
characterized by carrying out monolithic accumulation at said the 1st substrate or 2nd substrate. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical coupling approach of making efficiently 
optical connection of optics, such as a light emitting device, a photo detector, and optical waveguide, 
simple by flexible optical waveguide, and optical coupling equipment. 
[0002] 

[Description of the Prior Art] In connection with improvement in the latest circuit processing speed, 
signal delay, a wave-like distortion, etc. arise and signal transduction is becoming impossible in electric 
wiring correctly. In order to solve such a problem, the optical interconnection which replaces and carries 
out signal transduction of the conventional electrical signal to light attracts attention. By transposing an 
electrical signal to a lightwave signal, the electromagnetic wave disorder which poses a problem 
recently is also solvable. 

[0003] In order to realize an optical circuit which transposes the electric wiring which will consist of 
metals currently used with the current electrical circuit substrate in the future to the optical waveguide 
produced on the substrate, and transmits and receives a signal with light, the optical connection with the 
optical waveguide and optical devices, such as a laser diode and a photodiode, which were formed on 
the substrate, and optical connection of optical devices are important technical problems. 
[0004] The method of combining the optical waveguide prepared on the substrate and the optical device 
which performs carrier luminescence of laser, a photodetector, etc., or carrying out piece piece bonding 
of the optical fiber, although optical devices are combined, and conventionally, performing it to it like 
the optical integrated circuit indicated by JP,05-88028,A, has been proposed. Moreover, an approach 
like the optical waveguide unit of an indication is proposed by JP,1 1-38270,A which combines both 
optically by preparing a mirror in an optical waveguide end face 45 degrees, and arranging an optical 
waveguide end face on a two-dimensional light corpuscle child as the joint approach of of the two- 
dimensional light corpuscle child and optical waveguide which carry out carrier luminescence 
perpendicularly to a substrate. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the 1st conventional example, since it is what 
joins one optical fiber to the light corpuscle child or optical waveguide of a piece, in the optical circuit in 
which many light corpuscle children were carried, a production process takes time amount, and a 
manufacturing cost also increases as a result. 

[0006] Moreover, in the 2nd conventional example, since optical waveguide and a two-dimensional light 
corpuscle child had not pasted up physically, in an environment with an impact, vibration, etc., joint 
effectiveness changed and there was also a problem that the dependability of optical coupling could not 
be maintained. 

[0007] Then, the purpose of this invention is offering the optical coupling approach the optical coupling 
corresponding to being able to improve the dependability of optical coupling, also making it possible to 
use optical waveguide, a two-dimensional light corpuscle child, etc. by the array, and transmitting mass 
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information at once being established easily and an optical circuit thru/or optical coupling equipment by 
pasting up physically flexible optical waveguide and optics, such as a two-dimensional light corpuscle 
child, directly. 
[0008] 

[Means for Solving the Problem and its Function] In the optical circuit where the optical coupling 
approach of this invention for attaining the above-mentioned purpose thru/or the optical circuit are 
mounted in the 1st substrate through the 2nd substrate in which a two-dimensional light corpuscle child 
carries direct or this (although a two-dimensional light corpuscle child is carried in the 2nd substrate and 
it is mounted in the 1st substrate in the after-mentioned example) It carries out removing the growth 
substrate, after producing a two-dimensional light corpuscle child to the 1st substrate at a monolithic or 
imprinting a two-dimensional light corpuscle child to the 1st substrate etc. It is characterized by 
combining optically this two-dimensional light corpuscle child and flexible optical waveguide by 
pasting up physically directly the edge of flexible optical waveguide processed into the 1st substrate by 
a core carrying out termination with this two-dimensional light corpuscle child that can also prepare a 
two-dimensional light corpuscle child directly. Thereby, the optical coupling of flexible optical 
waveguide and a two-dimensional light corpuscle child is obtained at an easy process. The adhesion 
approach can use the welding performed by fusing the edge of the flexible optical waveguide which has 
the melting point of 100 degrees C or less, the adhesion hardened by irradiating UV light after carrying 
out alignment of a flexible optical waveguide edge and the two-dimensional light corpuscle child using 
UV (ultraviolet rays) hardening resin, the adhesion using adhesives, such as an epoxy system, etc. 
Moreover, the optical coupling of the lens etc. can be simply carried out through the edge of flexible 
optical waveguide, a two-dimensional light corpuscle child, or optical waveguide by being processed so 
that the end face the core of flexible optical waveguide is carrying out [ the end face ] termination may 
have a desired include angle. 

[0009] Based on the above-mentioned basic configuration, the gestalt like a less or equal is possible. 
The end face in which the core of said flexible optical waveguide is carrying out termination is 
perpendicularly processed to the direction of a guided wave near an edge (optical axis), dashes this 
perpendicular processing side against said two-dimensional light corpuscle child, and can paste it up 
directly physically (for example, refer to drawing 1 ). Or the side face of the opposite side of this 45- 
degree processing side is applied to said two-dimensional light corpuscle child so that it may come to 
the location where it is processed in so that the end face in which the core of said flexible optical 
waveguide is carrying out termination may have the include angle of 45 degrees to the direction of the 
guided wave near an edge (optical axis), and the 45-degree processing side of this flexible optical 
waveguide counters said two-dimensional light corpuscle child mostly, and it can paste up directly 
physically (for example, refer to drawing 6 ). It is processed into carrying out total reflection of the light, 
in order that the 45-degree processing side of this flexible optical waveguide may raise optical coupling 
effectiveness in a sufficiently smooth field, or a metal membrane is formed here at it. 
[0010] Said 1st substrate is equipped with optical waveguide, it is said flexible optical waveguide and 
the gestalt which connects optically this optical waveguide and said two-dimensional light corpuscle 
child is also possible. For this reason, in case the substrate which mounted the two-dimensional light 
corpuscle child is carried in a substrate equipped with optical waveguide for example, even if it does not 
carry out exact alignment, behind, flexible optical waveguide has bent flexibly and can absorb a gap. 
Moreover, in the optical coupling of optical waveguide and flexible optical waveguide, high optical 
coupling effectiveness can be acquired by designing the core diameter of optical waveguide and flexible 
optical waveguide to a comparable thing. 

[001 1] Said optical waveguide and said flexible optical waveguide are also optically connectable by 
preparing the slot for optical connection near the end face of said optical waveguide of said 1st substrate, 
and inserting in this slot the edge as for which the core of said flexible optical waveguide is carrying out 
termination. Thereby, optical connection of optical waveguide and the flexible optical waveguide can be 
made simple in a self aryne. If the configurations of a slot and a flexible optical waveguide edge are 
made into a corresponding thing (for example, refer to drawing 1 ), more certain and a stabilization 
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target will get a self aryne. Said slot is producible by approaches, such as dry etching which used 
reactant gas, wet etching, physical cutting, and polish. 

[0012] The gestalt which combines optically said optical waveguide and said flexible optical waveguide 
can also be taken by preparing the slot for optical coupling near the end face of said optical waveguide 
of said 1st substrate, and arranging the edge as for which the core of said flexible optical waveguide is 
carrying out termination on this slot. In this case, the end face of flexible optical waveguide can be 
processed so that it may have an include angle suitable for combining optical waveguide and flexible 
optical waveguide optically, it only arranges flexible optical waveguide to said optical drawing or 
Mizogami for reception, and can combine flexible optical waveguide and optical waveguide optically in 
a simple process. A slot is producible by approaches, such as wet etching, physical cutting, and polish. 
[0013] Said slot can take the gestalt which processes the field which counters the end face of said optical 
waveguide of a slot mostly when inserting a flexible optical waveguide edge in Mizouchi (for example, 
refer to drawing 1 ) and arranging to Mizogami (refer to drawing 6 ) so that it may have the include 
angle of 45 degrees to the direction of a guided wave near the edge of this optical waveguide (optical 
axis). Thereby, efficient optical coupling is realizable. 

[0014] The field which counters the end face of said optical waveguide of said slot can process a 
sufficiently smooth field into carrying out total reflection of the light, or can form a metal membrane 
here. What is necessary is just to perform mirror plane processing by polish, wet etching, etc. in the case 
of the former. Thereby, optical-path conversion can be further performed in low optical loss. 
[0015] The end face in which the core of said flexible optical waveguide is carrying out termination can 
take the gestalt processed so that it may have the include angle of 45 degrees to the direction of a guided 
wave near an edge (optical axis). It can take, when inserting a flexible optical waveguide edge in 
Mizouchi (for example, refer to drawing 1 ) and also arranging this gestalt to Mizogami (refer to 
drawing 6 ). Thereby, efficient optical coupling is realizable. 

[0016] The end face in which the core of said flexible optical waveguide is carrying out termination can 
also process a sufficiently smooth field into carrying out total reflection of the light, or can form a metal 
membrane here at it. In the case of the former, mirror plane processing is performed to the end face to 
which termination of the core of flexible optical waveguide is carried out by polish, wet etching, etc. 
What is necessary is in the case of the latter, to use for a metal what has high reflection factors, such as 
Ag, Au, Pt, Cr, and aluminum, and, as for the metal membrane formation approach, just to use 
electrolysis plating, an electroless deposition method, a vacuum deposition method, etc. Thereby, 
optical-path conversion can be further performed in low optical loss. 

[0017] The level difference prepared on said 1st substrate with which the core of said flexible optical 
waveguide dashes the edge of this flexible optical waveguide although alignment of the end face which 
is carrying out termination, and the field which counters mostly the end face of said optical waveguide 
of said slot is carried out, or optical waveguide may be used. Flexible optical waveguide and optical 
waveguide are optically combinable in a self aryne using the level difference prepared in the substrate 
which has optical waveguide although alignment of the slot for flexible optical waveguide, optical 
drawing, or reception is carried out. This level difference is producible by approaches, such as wet 
etching, physical cutting, and polish. 

[0018] Optical association of said flexible optical waveguide and said optical waveguide is performed 
through the 45-degree processing side of said flexible optical waveguide, or the 45 -degree processing 
side of said slot (for example, refer to drawing 1 ), or it carries out through the 45-degree processing side 
of said flexible optical waveguide, the space of said slot, and the 45-degree processing side of said slot 
(refer to drawing 6 ). 

[0019] Said two-dimensional light corpuscle child is one side of a two-dimensional light emitting device 
and a two-dimensional photo detector. A two-dimensional light corpuscle child can take the structure 
suitable for pasting up the end face of flexible optical waveguide directly because they are a two- 
dimensional light emitting device or a two-dimensional photo detector. 

[0020] Said two-dimensional light emitting device may be field luminescence semiconductor laser. The 
structure suitable for pasting up the end face of flexible optical waveguide directly can be taken because 
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a two-dimensional light corpuscle child is field luminescence semiconductor laser, and an optical 
information communication link etc. is attained with a low power. Said field luminescence 
semiconductor laser consists of a barrier layer, a semi-conductor multilayers mirror, or a dielectric 
multilayer reflecting mirror, and can realize a low current drive and a low power. Moreover, when a 
two-dimensional light corpuscle child is field luminescence semiconductor laser, a luminescence field is 
about 10 micrometers, the core of flexible optical waveguide has the magnitude of about 40-50 
micrometers to it, and alignment with a high precision is unnecessary. However, neither the magnitude 
of the core of flexible optical waveguide nor the size of the luminescence field of field luminescence 
semiconductor laser is restricted to this. 

[0021] Said two-dimensional photo detector may be a semi-conductor photo detector. When a two- 
dimensional light corpuscle child is a semi-conductor photo detector, size of a light-receiving field can 
be made the optimal design by the balance of the size of the core of flexible optical waveguide, and 
alignment precision. 

[0022] It is mounted in said 1st substrate through the 3rd substrate in which other two-dimensional light 
corpuscle children carry direct or this. One side of a two-dimensional light corpuscle child, and said 
two-dimensional light corpuscle child besides the above is a two-dimensional light emitting device. 
Another side is a two-dimensional photo detector, and said flexible optical waveguide pastes up 
physically directly the edge on which termination of the core is carried out and it is processed on this 
two-dimensional light emitting device and a two-dimensional photo detector, and can also take the 
gestalt which connects both optically, respectively. Even if it does not carry out exact alignment in case 
the substrate which mounted the two-dimensional light corpuscle child is carried in a substrate equipped 
with optical waveguide since flexible optical waveguide has connected optically the two-dimensional 
light emitting device and the two-dimensional photo detector for example, behind, flexible optical 
waveguide has bent flexibly and can absorb a gap. Of course, by said flexible optical waveguide, it 
combines with the gestalt which connects optically optical waveguide and a two-dimensional light 
corpuscle child, and this gestalt can be used. 

[0023] Two or more two-dimensional light corpuscle children are mounted on said 1st substrate or the 
2nd substrate, said flexible optical waveguide forms an array, and the gestalt which combines optically 
these two or more two-dimensional light corpuscle children with this flexible optical waveguide array, 
respectively can also be taken. When flexible optical waveguide forms the array, a light corpuscle child 
or optical waveguide can be mounted in high density. 

[0024] Said two-dimensional light corpuscle child can form an array. A two-dimensional light corpuscle 

child can mount a light corpuscle child in high density by forming the array, and becomes the optical 

coupling approach thru/or optical circuit which was adapted for mass signal transmission etc. 

[0025] Monolithic accumulation of said two-dimensional light corpuscle child may be carried out at said 

the 1st substrate or 2nd substrate. A compacter optical circuit is realizable with this. 

[0026] 

[Embodiment of the Invention] With reference to a drawing, the gestalt of operation of this invention is 
explained to a detail below. 

[0027] (The 1st example) Drawing 1 is the optical coupling approach of the 1st example of this 
invention thru/or the sectional view of equipment. Drawing 2 is the perspective view. In drawing 1 and 
drawing 2 , it has structure which combined the two-dimensional light corpuscle child array 109 and the 
optical waveguide array 203 which consists of optical waveguides 201 using the flexible optical 
waveguide array 202. Optical waveguide 201 consists of a core 102 and clads 103 and 104, and each 
optical waveguide of the flexible optical waveguide array 202 consists of a core 105 and clads 106 and 
107. In this example, Si substrate is used for the substrate 101 for laser 109, and the substrate 108 for 
optical waveguide array 203 using the field luminescence semiconductor laser which has the magnitude 
whose light-emitting part is 10 micrometerphi extent as a two-dimensional light corpuscle child array 
109. 

[0028] The flexible optical waveguide array 202 and the two-dimensional light corpuscle child array 109 
carried in the substrate 108 have combined optically the end face which the core 105 of the flexible 
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optical waveguide array 202 has exposed by dashing against the light-emitting part of the two- 
dimensional light corpuscle child array 109 directly, and pasting it. Epoxy system adhesives are used for 
adhesives. Mirror plane finishing is given to the end face combined with the two-dimensional light 
corpuscle child array 109 of the flexible optical waveguide array 202 by polish. 
[0029] The other end of the flexible optical waveguide array 202 and the inner edge of the optical 
waveguide array 203 established the slot 1 10 in the substrate 101 near the edge of an array 203, and 
have combined it by inserting the flexible optical waveguide array 202 in a slot 110. The end face of the 
side optically combined with the optical waveguide array 203 of the flexible optical waveguide 202 is 
the mirror side which was processed and had the include angle of 45 degrees to the optical axis. 
Moreover, corresponding to this, the base of a slot 1 10 is also processed so that it may have the include 
angle of 45 degrees to the optical axis of optical waveguide 201. In this way, as shown in drawing 1 , the 
slot 1 10 of a triangle cross section is made to carry out fitting of the edge of a 45 -degree mirror side of 
the REKISHIBURU optical waveguide array 202 stably exactly, and it is fixing. 
[0030] It is reflected in the 45-degree mirror end face of a core 105, and the light which has transmitted 
the flexible optical waveguide array 202 changes an optical path 90 degrees, and is introduced in this 
array 203 through the perpendicular end face of the optical waveguide array 203. Conversely, it is 
reflected at the 45-degree mirror edge of the core 105 of the flexible optical waveguide array 202, and 
the light which has transmitted the optical waveguide array 203 is also introduced in the flexible optical 
waveguide array 202. 

[003 1] A slot 1 10 is produced in the dry etching which used reactant gas. By polish, the base (45-degree 
mirror side) and side face (perpendicular end face of the optical waveguide array 203) of a slot 1 10 are 
carrying out mirror plane processing, and are reducing joint loss of light. Epoxy system adhesives are 
used for association with the flexible optical waveguide array 202 and said slot 110. 
[0032] Moreover, the end face of the side inserted in the slot 1 10 of the flexible optical waveguide array 
202 is processed into the above mentioned appearance by the configuration adjusted into a slot 1 10 by 
cutting, and mirror plane processing is carried out by polish. Furthermore, the metal which has high 
reflection factors, such as aluminum, Au, Ag, Pt, and Cr, with a vacuum deposition method is vapor- 
deposited by said end face. 

[0033] Although the optical waveguide 201 which constitutes the optical waveguide array 203 produced 
by the substrate 101 is constituted from a core 102 and clads 103 and 104 by the appearance mentioned 
above, this is produced as follows. That is, optical waveguide 201 is produced by the patterning process 
by the photolithography to a substrate 101, the process which forms the slot which produces optical 
waveguide to a substrate 101 by reactive ion etching using CF4 or C12, CVD, spatter vacuum 
evaporationo, etc. through the membrane formation process which forms the core 102 which consists of 
Si02, and the clads 103 and 104 which consist of Si02. The refractive index (the refractive index of a 
core 102 is enlarged) of Si02 of a core 102 and clads 103 and 104 is adjusted by impregnation of an 
impurity. 

[0034] Next, how to produce the slot 110 which inserts the flexible optical waveguide array 202 is 
explained in detail to the substrate 101 of drawing 1 using drawing 3 (a), (b), and (c). A photoresist 301 
is applied to the substrate 101 with which optical waveguide 201 was formed first like drawing 3 (a). 
Next, a photoresist 301 is exposed with UV light using the photo mask 302 which has gray scale 302a. 
By having used the photo mask 302 of gray scale 302a, it is possible to form the pattern of the 
photoresist 301 which has an inclination to a substrate 101 like drawing 3 (b). By applying the dry 
etching which used reactant gas for this resist pattern, or an ion spatter, the slot 110 with the include 
angle of a request of the configuration of having been suitable for inserting the edge of the flexible 
optical waveguide array 202 like drawing 3 (c) can be formed. 

[0035] Next, the production approach of the flexible optical waveguide array 202 is explained in detail 
using drawing 4 (a), (b), (c), and (d). The polyimide which has flexibility is used for the core of the 
flexible optical waveguide array 202, and the ingredient of a clad. A photoresist 403 is applied after 
applying to the whole surface the polyimide 402 which serves as a core 105 like drawing 4 (a) on the 
clad 106 which consists of a polyimide film. What has a larger refractive index than the polyimide film 
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used as a clad 106 is used for the ingredient of the polyimide 402 used as a core 105. Then, 
photolithography performs desired patterning to a photoresist 403 with UV light using the photo mask 
404 with which the desired pattern (the light transmission section and the protection- from-light section 
are located in a line in the shape of a stripe) is given. 

[0036] Next, the pattern used as the core of flexible optical waveguide is formed in polyimide 402 by 
the reactive-ion-etching method using reactant gas like drawing 4 (b). Next, it will be in the condition 
that the core 105 constituted with polyimide 402 on a clad 106 remains, like drawing 4 (c) by removing 
the photoresist 403 which remained in a remover. Furthermore, a core 105 can be covered with the 
polyimide used as a clad 107 like drawing 4 (d), and flexible optical waveguide can be formed. 
[0037] The polyimide used as a clad 107 uses what has a small refractive index compared with the 
polyimide 402 used as the core section. Moreover, considering as an air cladding layer is also possible 
without using the polyimide used as a clad 107. 

[0038] By this example, the flexible optical waveguide array 202 is used for the optical coupling of the 
two-dimensional light corpuscle child array 109 and the optical waveguide array 203 at the appearance 
explained above. In case this carries the substrate (108 of drawing 1 ) which mounted the two- 
dimensional light corpuscle child (109 of drawin g 1 ) in a substrate (101 of drawing 1 ) equipped with 
optical waveguide (201 of drawing 1 ), even if it does not carry out exact alignment, flexible optical 
waveguide (202 of drawing 1 ) can be incurvated behind, and this gap can be absorbed. Furthermore, 
when two or more substrates of Light MCM (Multiple Chip Module) are carried and the two- 
dimensional light corpuscle child on the optical waveguide of a substrate and Light MCM will be 
combined in the future on the substrate with which optical waveguide is produced, the optical coupling 
approach of this example thru/or equipment are practical. 

[0039] Moreover, also when the two-dimensional light corpuscle child array 109, the flexible optical 
waveguide array 202, and the optical waveguide array 203 are not an array but simple substances, they 
can apply this example. Monolithic accumulation of a substrate 108 and the two-dimensional light 
corpuscle child array 109 may be carried out. Moreover, since the end face of the flexible optical 
waveguide 202 and the two-dimensional light corpuscle child array 109 are pasted up directly and it 
joins together, the optical coupling of the flexible optical waveguide 202 and the two-dimensional light 
corpuscle child array 109 can be obtained at an easy process. Furthermore, it is the optical coupling 
approach thru/or equipment from which optical coupling effectiveness cannot change to vibration and an 
impact easily by pasting up directly. The luminescence field of field luminescence semiconductor laser 
is about 10 micrometers, and since the core 105 of the flexible optical waveguide array 202 has the 
magnitude of about 40-50 micrometers to it, alignment with a high precision is unnecessary among both. 
For this reason, when the two-dimensional light corpuscle child array 109 is field luminescence 
semiconductor laser, the structure suitable for pasting up the end face of the flexible optical waveguide 
array 202 directly can be taken. However, neither the size of a core 105 nor the size of field 
luminescence semiconductor laser is restricted to this. 

[0040] Moreover, when the two-dimensional light corpuscle child 107 is a semi-conductor photo 
detector, size of a light-receiving field can be considered as the optimal design by the balance of the size 
of the core 105 of the flexible optical waveguide array 202, and alignment precision. And the flexible 
optical waveguide 202 and the optical waveguide array 203 establish a slot 1 10 in a substrate 101, and 
since it has joined together by inserting the flexible optical waveguide 202 in a slot 1 10, they can 
produce the optical transmission line which transmits a lot of information at once in a self aryne. 
[0041] Although a semi-conductor substrate, a glass substrate, an electric wiring substrate, etc. can be 
used for the substrates 101 and 108 stated to the above example, it does not restrict to this. Although 
optical waveguide 201 is producible by said approach, the production approach and an ingredient are not 
restricted to this. Moreover, although the slot 110 established in the substrate 101 was produced in the 
dry etching which used reactant gas, it is also possible to produce by approaches, such as wet etching, 
physical cutting, and polish, in addition to it. And wet etching etc. can also be used although polish 
performed mirror plane processing of the side face of a slot 110, and a base. 

[0042] Moreover, although said ingredient and the production approach can be used for the ingredient 
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and the production approach of the core 105 of the flexible optical waveguide array 202, and clads 106 
and 107, they are not restricted to this. Although it can do by the dry etching using reactant gas, polish, 
physical cutting, etc. in order to process it so that the end face to which termination of the core 105 of 
the flexible optical waveguide array 202 is carried out may have a desired include angle, an approach is 
not restricted to this. Moreover, although an electroplating method, an electroless deposition method, 
etc. can be used for the approach of producing a metal membrane to said end face, an approach is not 
restricted to this. Furthermore, although epoxy system adhesives were used for adhesion with the 
flexible optical waveguide array 202, the two-dimensional light corpuscle child array 109, or the optical 
waveguide array 203, the adhesion approach can also use the welding performed by fusing flexible 
optical waveguide, and the adhesion hardened by irradiating UV light after carrying out alignment of 
flexible optical waveguide and the two-dimensional light corpuscle child using UV hardening resin. And 
the ingredient of the adhesion approach or adhesives is not restricted to this. 
[0043] LED (Light Emitting Diode) etc. can also be used for others although field luminescence 
semiconductor laser and a semi-conductor photo detector were used for the two-dimensional light 
corpuscle child array 109 in this example. 

[0044] (The 2nd example) Drawing 5 is the sectional view showing the optical coupling approach of the 
2nd example of this invention thru/or equipment. Drawing 5 shows the structure which combined the 
two-dimensional light corpuscle child array 109 and the optical waveguide array 203 which consists of 
optical waveguides 201 using the flexible optical waveguide array 504. 

[0045] The flexible optical waveguide array 504 consists of a core 501 and clads 502 and 503. The end 
face of the side optically combined with the two-dimensional light corpuscle child array 109 of the 
flexible optical waveguide array 504 is the mirror which was processed and had the include angle of 45 
degrees to the optical axis. This mirror forms in the end face of the flexible optical waveguide array 504 
the slant face which has the include angle of 45 degrees by cutting and polish, and is manufactured by 
creating aluminum thin film in that slant face with vacuum deposition after that. As shown in drawing 
5 , the two-dimensional light corpuscle child array 109 pastes the side face of the clad 503 of flexible 
optical waveguide. Epoxy system adhesives are used for adhesives. 

[0046] When the two-dimensional light corpuscle child array 109 is field luminescence semiconductor 
laser, the light emitted from field luminescence semiconductor laser can bend an optical path 90 degrees, 
and is efficiently introduced in the core 501 of the flexible optical waveguide array 504 by the mirror 
created by the 45-degree end face of the flexible optical waveguide array 504. When the two- 
dimensional light corpuscle child 109 is a semi-conductor electric eye, by the mirror created by the 45- 
degree end face of the flexible optical waveguide array 504, the light which has spread the flexible 
optical waveguide array 504 can bend an optical path 90 degrees, and is efficiently transmitted to the 
semi-conductor photo detector 109. 

[0047] By pasting up the flexible optical waveguide array 504 and the two-dimensional light corpuscle 
child array 109 directly, and joining together, the optical coupling of the flexible optical waveguide 
array 504 and the two-dimensional light corpuscle child array 109 is obtained at an easy process. When 
the two-dimensional light corpuscle child array 109 is field luminescence semiconductor laser, the 
structure suitable for pasting up the side face of the clad 503 of the flexible optical waveguide array 504 
directly can be taken, and an optical information communication link is attained with a low power. 
Moreover, when the two-dimensional light corpuscle child array 109 is field luminescence 
semiconductor laser, since the core 501 of the flexible optical waveguide array 504 has the magnitude of 
about 40-50 micrometers to it, alignment with a high precision is unnecessary [ a luminescence field is 
about 10 micrometers, and ]. Furthermore, when the two-dimensional light corpuscle child array 109 is a 
semi-conductor photo detector, size of a light-receiving field can be made the optimal design by the 
balance of the size of the core 501 of the flexible optical waveguide array 504, and alignment precision. 
[0048] About the joint approach of the flexible optical waveguide array 504 and optical waveguide 201, 
it is the same as that of the 1st example. The manufacture approach of the optical waveguide 201 with 
which the substrate 101 was equipped is the same as the 1st example. 

[0049] (The 3rd example) Drawing 6 is the sectional view showing the optical coupling approach of the 
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3rd example of this invention thru/or equipment. Drawing 6 shows the structure which combined the 
two-dimensional light corpuscle child array 109 and optical waveguide 201 using the flexible optical 
waveguide array 604. 

[0050] The flexible optical waveguide array 604 consists of a core 601 and clads 602 and 603. The 
flexible optical waveguide array 604 and optical waveguide 201 are combined by carrying out alignment 
of the 45 -degree end face of the flexible optical waveguide array 604 on a slot 1 10, and arranging, as the 
slot 1 10 which has a mirror side in the substrate 101 equipped with optical waveguide 201 45 degrees is 
formed and it is shown in drawing 6 . it carries out to alignment by dashing the point of a 45-degree 
mirror end face of the flexible optical waveguide array 604 against the level difference 605 (for 
example, the optical waveguide array 203 — prepared immediately outside) prepared on the substrate 
101. A level difference 605 is formed by performing a FOTORISO process to a substrate 101 and 
performing wet etching. Epoxy system adhesives are used for adhesion with the flexible optical 
waveguide array 604 and a substrate 101. 

[0051] Although the production approach of a slot 1 10 is the same as the approach of the 1st example, in 
order to reduce optical loss further, the 45-degree base of a slot 1 10 is made mirror plane finishing by 
polish. Thereby, through the 45-degree mirror end face of the 45-degree mirror side and the flexible 
optical waveguide array 604 of a slot 1 10, the optical coupling between optical waveguide 201 and the 
flexible optical waveguide array 604 is efficient, and is realized. 

[0052] Moreover, the optical coupling approach of the two-dimensional light corpuscle child array 109 
and the flexible optical waveguide array 604 is realizable by the same approach as the 2nd example. 
Said level difference 605 is producible also by the approach of newly forming Si02 film on optical 
waveguide 201 through a FOTORISO process. 

[0053] (The 4th example) Drawing 7 is the optical coupling approach of the 4th example of this 
invention thru/or the sectional view of equipment. Drawing 7 shows the structure which combined the 
two-dimensional light emitting device array 705 and the two-dimensional photo detector array 706 using 
the flexible optical waveguide array 704. 

[0054] The flexible optical waveguide array 704 consists of a core 701 and clads 702 and 703. Optical 
coupling of the flexible optical waveguide array 704, and the two-dimensional light emitting device 
array 705 and the two-dimensional photo detector array 706 is realized by the same approach as the 1st 
example. Even if it has the thickness from which the substrate 707 in which the two-dimensional light 
emitting device array 705 is carried by having used the flexible optical waveguide array 704 for the 
optical coupling of the two-dimensional light emitting device array 705 and the two-dimensional photo 
detector array 706, and the substrate 708 in which the two-dimensional photo detector array 706 is 
carried differ, the gap is absorbable with the flexible optical waveguide array 704. 
[0055] (The 5th example) Drawing 8 is the optical coupling approach of the 5 th example of this 
invention thru/or the sectional view of equipment. Drawing 8 shows the structure which combined the 
two-dimensional light emitting device array 705 and the two-dimensional photo detector array 706 using 
the flexible optical waveguide array 804. 

[0056] The flexible optical waveguide array 804 consists of a core 801 and clads 802 and 803. Optical 
coupling of the flexible optical waveguide array 804, and the two-dimensional light emitting device 
array 705 and the two-dimensional photo detector array 706 is realized by the same approach as the 2nd 
example. Even if it has the thickness from which the substrate 707 in which this example also carries the 
two-dimensional light emitting device array 705 by having used the flexible optical waveguide array 
804 for the optical coupling of the two-dimensional light emitting device array 705 and the two- 
dimensional photo detector array 706, and the substrate 708 in which the two-dimensional photo 
detector array 706 is carried differ, the gap is absorbable with the flexible optical waveguide array 804. 
[0057] 

[Effect of the Invention] By pasting up physically flexible optical waveguide and a two-dimensional 
light corpuscle child directly according to the optical coupling approach thru/or equipment explained 
above according to this invention like, the dependability of optical coupling improves, it becomes 
possible to use flexible optical waveguide and a two-dimensional light corpuscle child by the array, and 
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the optical coupling which can be equivalent to transmitting mass information at once can be obtained. 
[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 
[Drawing 7] 




[Drawing 1] 
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[Drawing 4] 
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[Drawing 6] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



9/6/2006 



JP,2001-188146,A [DRAWINGS] Page 4 of 4 




[Drawing 81 




[Translation done.] 
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*?:*-rS«t-JPXL, K7V'*WyU3fc*«IS©4 5 
«JDXffidSflSIEffi®3t#^-^«lS*|-|«iI-rSffiB^3fE5« 
30 ic^4 SflBHOXBroRJtfllOffilffiSrirlEBffiJItSR^Kia 

mm) o r©7W*S/^/U*i»«IS©4 5SiPXffil±, 

Jnx S Jtfc o » ic AAK^jft ZtitcV-f 
[0010] mlSEm 1 ©2Wtt#3MMS«r«*.T:i3 9 , 

[ooii] MfBiB l ©*K©«rtE36*«K©illii#ifi 
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[0012] itfifSig 1 ©S«©itufEft^&Sg©«ffitt;£ 
T fl* L T 1/ *5 Wffi s:®*±icieai- 5 r b \c i. o 
W»c*#-*-5»«Bt«0»5. r©*§£\ 7W=3r->y/l- 

[0013] MrCfltti, 7 u-*^^3t«ttt»j|«** 
icias-rss-g- (B6#d fc*jvvct>. moMftitm 

[0014] BfifE«(OmifE)t^feS&cofflffi(c^(p]-rss 

[0 0 15] «rtE7U*S/^3t*ttKO = T*SJ|l«iU 

£ («!*.«, il») fc*jv^-Ct>*±fciB«i-5»^- 
[0 0 16] WliZy ^^v-^3t^iSBSro3Tm«L 

XL*:*), rr(^aigiSr^Lfcfj-ct5 0 

^Jlt-fiAg, Au, Pt, Cr, 
[0 0 17] «nE7W'df-S/^3t^:*BS©3T!4J|ft«L 



8 

©*3S£3?# 3 T 5 SufESg 1 ©S«^l43t»J6K±{-!S 
£ ft&W Lj&i4gttH 5 JH<0**:flr«£-*Hr*- 5 ©{£# 

[0 0 18] H(flB7W^->y/U3t^)!S8Si:SufE3t^KB 
10 JDXffi^f4MIB»«5 4 5SJDXSSr?>l,Tff^ofct3 
5g*DX®, IlinBifOgm, &WtfJlE*©4 5£JDXffi 
[0 0 19] IWEffiSft^ttffiaiRJt^tffiSSJt 

iS:S»#-*-5 Mem Lfc*:g£ i 5 r. b £ 3 0 

[0020] mmmM%%.m?iim&yt*mft^~--fv 
x. &nmm®. mmm*>zmm.x$z> 0 s§a 

^jSK© = Ti44 0~5 0 iitnSScO^t^^^LTfc 

30 o*3t«*ico -tM X« r PS b ti -5 1> © x itte v \ 

[0021] mmwM%*m*t±.*mft&ftm : J-xb v 

S7fe«B«rof--rX^ x 7i/*i'7';v3tiftK©37Ct 

[0022] m&m i ffi©ffiffi3t*^-*»ie» 

40 df^^*»«E»^, 3T^i(il«S$ttXJDX$n 
So 7U"¥->^/i/3t*jftK*s, jBSJSJtSU^iffiSa* 

^3t»8E&3 s L K ft # o T f ^ ?rKlKi"S Zbtf 
so -a-LTfflV^fSo 
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[0023] mmw, i <r>wmtm 2 <oa£«±tmic© 

[0 0 2 4] ffIiEBS7tlifT-te:7W £^U§S. S 

m**^ #t w ltv^s i t x-mmmatm* 
[0025] mmmmytm^tmm^ 1 ©s 2 

[0 0 2 6] 

[00 2 7] (ff? 1 ro^jgfisj) in 1 |J«SOf 1 

1/4 2 0 3 t 7 U^ri/y/WJt^SST W 2 0 2 £ 
#iJfflLT^Lfcait£&oT^5. 7fe5g&S& 2 0 1 li 
37102i^5?Kl03, 1 0 4ri><bJ& l 9, 7 V* 
*szf >v±m&$kT K 2 0 2 ©#3fe3J jKKfl 371 05 
t ? 7 y K 1 0 6 „ 107 ^P>^5„ #HJi#!|-efi. ffi 

s*^^Ti^-r io9i lt, mitm* 1 0 nm<t>n& 

0 9ffl(75£$l 0 l}o±t«feig8tS§7U--f 2 0 3ffi©l 
$10 8 CliS i SSSrfflVT^So 

[0 0 2 8] 7 ^^jVym-WlkT W 2 0 2 i&K 

1 0 8CM$nfcSS3£^7W-f 1 0 9 ill, 7 1- 
* ->7>3fejgj|&gg7 K 2 0 2©n7105 asgffl LT 

^a»B*r, mmytm+T u-r 1 o 9 sag 

}tW&S§7 K202 OffiM**^T W109 
f4«ffitt, Wfi(£±t?^ffitt±ff£rife£*i,-c^3 0 

[0 0 2 9] 7U*is7*suytmitL&T W 2 0 2 ©« 
t 5t^tZgS§T K 2 0 3 CDftffiii, 7K203 <D®k% 

n&^mm loittno &wtii, y u^-^^m 

RS§7 U~f 2 0 2 SrJfc 1 10 Hf A-T5 r. t -Clg^- LT 

o 3 kyt^toizteG-tzwommte, fiunztixftmc 

fc, mt£*fj&LT, ^1 10©&ffit>, jt^RK2 0 
K7W 2 0 2ffl45S$7 -ffi<7>iiSSl$£H3^»rffiW 

Sti i omtfofct) i*^wt«^$*rB3ebr^ 



20 

So 

[0 0 3 0] 7 Udf-i^/ujfeWftl&T W 2 02 
L-CSfcJtett, 371 0 5C04 51*5 7-SfflffitCTS*f 
S*U #BS£:9 0««*LT**R»7W 2 0 3©§ 
ttffiffi&ilLTSrri-l' 2 0 3l*){c>gA£*l5o itlc* 
*J68§7 w-f 2 0 3SreaLT#fc3tt>, 7>*J'7';w 
Jt*«8S7W 2 0 2©37105©4 5S? 7-Sffi§B 
tCTKIt^tl,, 7 I/* '>7*/V*iStK7 U-f 2 O 2 rtt 
l»?A£*i5. 

•o [00 3 1] il 1 0fig/£t£#*£ffl</^c K7^i7 
^V^iCTf^K-rSo «110CDJSB (4 5157- 
ffi) i^tHWffi (Jt^RKT W 2 0 3 ©Sttffiffi) tt 

7V-df^^W7t^feSS7U-f 2 0 2 tiffism 

1 1 o t<n&&\a*x.#*i/mmmi&mm-rz> 0 ' 

[0 0 3 2] *fc, 7l/+->7';^iSli57W20 2 
Vffil 1 0K#A£*l5fliJ©*ffite, StllSL^lc, §1 

H'jK:j;tj»i i o \m&-rz>MvtKtoT.i!ti. wmicx. 

20 mmc£<QAL Au, Ag, Pt, Cr^(D^RMm 

zm-tz&mi>mmtsHx\,^ 0 

[0 0 3 3] SiSlO ltcf^iS£;ftfc7fcaS|&Egr W 2 

0 3£«$-t37ta|&SS2 0 1(±, HtrxEL7c«{c=i7 1 
02i^5?Kl 0 3, 1 0 4a»ib#*j££ix-CV'>5a*, 

mr±ft©*fcf^tistt« 0 -r ft«tttt2oi 

tt\ ItSiO llctt-tzy* h !) y;/7 7-r-lc±5^ 
CF 4 ^C1 2 UfcSJE&tt-C 

a-i^s^v^fc j;!)*ki o i fcafcJWttKSf^M-f * 

»?:Mt5lSi, CVD, x/<7^iffiaoT 
so S i O 2*^^637 1 0 2 i S i O 2* s ^>^-5^7 s/ 
K1 0 3, 1 0 4*^-t-S^ietSrfiTf^SJStl 
So 37102^75/^103, 104fflSiO 2 © 
a^f* (371 0 2<oaSf*5rA#<1-S) (*?F^c7? 
£Afc±o-CiH«$*l,T^5o 
[0 0 3 4] ii©S«i o i(c*|-LT, yu* 
i/7;vft,mm&T W 20 2 *#A-t-5* 1 1 0 5r^» 
•r5^•^^l-o^^T03 (a) , (b) , (c) SrfflV^T 

1 o i t7t m-s?^ f 3 o i &m3 (a) (Dmizmm 

"0 -TSo 7V4 7,>T— ;U3 0 2 a §T^Tf57;o- K 

^^3 0 2 SrfflV^T, 7t h t^v 5 ^. H301 ?rU V?t(c 
TSTtr-So Xtr—/U3 0 2 a ©7^- h-?X? 3 

0 2*ffl^fcr itC± 9, H13 (b) ©iillSlOl 
(C*fLTffl^Srfl-tS7^- h UV* h30 l<D;*fi — > 
%T&fiL1r5Z.b&?imx>$>Z B :©l/-^ h^-^t 
SJE&tt^f^SrfflV^c K7-l'3is'f-v ; /*fci4-i'^->^x 
y^SrSffl-rsr tCiot, @3 (c) <D#(C7W^ 
W 2 0 2©JSWR«r#Ai-$©K:*L 
3fMro^S*J^ofc«l l o*mi&r&Z.b 

so ^x-#5 0 
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[0035] m^. y v*^-7")v%mm&T W202 

Wf^SldmSCO^-CISU (a), (b), (c), 

(d) *m^xn\^<mn-*% a 7^*^-7 >^mm& 
r u^f 2 0 2 « 37fc ^ 7 s/ KoWicii, °in& 

%mi-z>#v-< $. Yzmm-rz, nu (a) # 

V4 5 K7-f;i/A^f ) /j:5^75' Kl 0 6±ta71 0 
5 iftStf y ^ $ K4 0 2&£BKMJL.)tmi^ -7* 
hW^h4 0 3&Mt5. ^7105i:^5#M 
5 K 4 0 2 (D^Mii. * 7 y K 1 0 6 & P ^ 5 

^MA/T*V>5.) 7)SJ££*vrv>5 7;i- 4 0 4£rffl 

^^y^J:7t H/'^ h 4 0 3 (CStLTff 5» 
[0 0 3 6] iifcic, ni4 (b) o«t-R;£t£#*£/B^ 

®.%<F>^T tt£%'<9 ■- 4 % K4 0 2\zWtfc~t 
£>„ ^® Lfc7j(- h i/vJ7 h40 3 £ U 

Tl^*-r-5r tT\ El 4 (c) ^7yKl0 6 

JifCTff y 5 K4 0 2{cT«fig^ix5^Tl 0 5 7)^0 
-ci^sttriBfcfcs. &tbiz. H4 (d) csic^rio 
5Sr^7s'K10 7 bteZ-tf}) 4 KtSoT7l/^fv' 

[0037] ^77 Kl 0 7 iftSsKy-f =• KIlaTS 

t#5#!Ms; K4 o 2Kj£^TB#r$s<D/h$v>t><£>£ 

^7? Kl 0 7£fc*2tf y-Y 5 Kfcffi 

[0 0 3 8] J^±taB^ LfctRfc, ***«-Cf±ffil!Jt3ll 
f7Wl09t ( 3fe*^S§T W 203i <7>7fe^l$*i!f 
1=Hc, 7 ^*->7*^3t*»Kr W 20 2 *Jf«ffl Lt^ 
5. £*U£J:»K EM7t*iF (B1O109) 
fcS« (81C108) ?T7t»&K (01©2O1) Sr 

{i^ss^ (EiKDi 0 1) wm&T 

110202) ^^fft^-tir-r, rw-fti^rKitx-rsr 

3tMCM (Mu 1 t i p 1 e Chip M 

o d u 1 e) U a«»*^ssst7t 

[0 0 3 9] #Hifi«H:Ba!3fe*-?T KlO 

^TtgT-foS 0 Stl08t ffiffi3t*^T K109 Ht* 

Tt^iSSS 2 0 2 oiSSB £ B^Tfcifi^T Wi0 9t4rl 

7t^iSSS2 0 2 fcEfflfcH^TW 10 9 trc>3t^W^ 
£-£»fb*i£„ Stic, fflRSMifSrfTo-O^rifcJ: 



(7) 

fffi^lO/nntarotCf*)!), **U£*tL7U* 
v-7*A-3fcag}gi8§7 W 2 0 2C03T 1 0 5f±4 0~5 0 

V^77^^yh«5JtCV\ r<ofc*. ffiMJt^ru 
-Y 1 0 9 aSB5»*sN»#V— !fT?S>*»^-, 7 Udf^7* 
*3fci*B8&TW 2 0 2©*ffiSrittSS»3»i-4©tML 
fc«jgSri:Sr t*s-e#5„ L*»U =7l0 5Of>f 

10 i*fcv\, 

[0 0 4 0] ffiffl**^- 1 0 7 iiS^ftca**^ 

SST W 20 2©n710 5 ©IM" Xi T 7-f * > bifif 

5fc*-5 0 ^LT, 7U^V7*/U^S[|S2 0 2 iJt^I 
SK7 W 2 0 3 t \t. SfilOltillO SrKrt, 

•7\s**s-7fl>ytm&a&2 02^111 Q\mx-tzz.t 

t , ^LTV>2.ro-C, t^777-f vice— &{c*:fi<o 
20 [0 04 1 ] W±ro*660iJt£y!-<fc*& 101*3±tfl 

0 8 (cte^ffrgtsu tfyxmm. tommmtitef* 

I^ft^turbftl 1 OfSRjSttTy^^fflV^fc K7-fxyf- 

feSW^iiJs W«^0*i£T'^Sl-r 5 r. i: t RTffiT-fe 

5. -t L-T» »i 1 0 <DmmRxfmm<Dm.m^m(tmm 

[0 04 2] 7 U^v'7*/V'3t*«KT K202 

©371 0 5X^7? Kl 0 6*3,£U:i 0 7©*tfH3 

W 20 2©37i o 5*^^*iB*i^rv^S^HBa^^fa«> 

7*^*I»!S7 K 20 2i BHfflJt^T W109I 
fctt*i»«»T W 20 3 t <75»«{^fi3i^^->^S* 

i-2,rtT'tT5Sl!*^, uv«!ik«HilSrttfflur7u^ 

^7*7W3t*jfeK t mMxm* t zfiLm&t>it bfcmi-u 
[0043] *mffi.mx\zmmytm*T W109 jcs 



*$lfl 2001 -1881 46 (P2001-1 881 46A) 



13 

LED (Light Emitting Diode) 

[0044] (^2<oMmm) ms\**&wv>Wi2<Dn 
tt. mmitm+T w 1 o 9 1 ytmm® 2 0 1 frt>mi& 

£ti5>ytm$i®Tl«4 2 0 3 7U*->://Wtagj£ 
SST 5 0 4 SrflUB LT^Lfc«itSr*-f. 
[0 0 4 5] 7l'*v'^IiSliS7W 5 0 4J*3T 
501i^5'/K50 2, 5 0 3 a^fllJ^ftT^So 

i o 9t3tfWtg^t5«©«lii> inx^ft-cftite 

«?7-lt 7U^v^^3fe^ftS§T 5 0 4»4Sffi 

*r©^L XMfiaotA 1 «M^^O^E('f^ 
fi!c1-5r t^itlMag^^So B 5 
->^3t^RS§(75^ 7 5»K503 <75«E(cffiM**^T 

w i o 9tmmztiZo *«MK»3i#*>>3W(Mwy 

[00 4 6] ffi^?t*^r K109 *SiB***** u 
(i, 7U-dr^yU3tafj&Kr 5 0 404 5&SSEK 
WC7l/^'>y;VM»TW 5 04C3750 1 

fticmA£tiz> 0 mmitm+i o 9 

S*§-g\ 7 i'*i'7';w)6f v^f 5 0 4 

«ffiteffca3ftfc5 5-fcJ:oT3tel&*9 0«lfttf feft 
■C, 1 0 9 fc£*£ft5. 

[0 0 4 7] 7l/*->7/l')tfSR7H' 5 0 4 irffiS! 
3t*^T 1 0 9 4: L-Ttt^i- sr. £T\ 
fffi**XStCT7^^'>^3t«SffiKT W 5 04 il 

ffl**^-r w i o 9 io*«i^# ibfts„ mm 
%m*Tvj i o 9*sE«*iN»«cu'— «f-ea><&»£\ 

7 •>7'/l'3fc^ftSST K504©^7?K50 3© 
ffliS «r MfflMM" S W \zM L £ 1 5 r t a* "C # . 

m^tmi-ru^ i o g^ffi**^*!^— 

14, «3tffi^l 0 //meScotOT-fct), -tft^atL 
T7Udr'>y^3fe*)K8STW 5 0 4©n750 1(44 
0 ~ 5 0 /t mSac^Cf J *f UTV^Ot. MSWiS 

v>77-<y >h^s/£v\ Kit, mwytm^-T w i 

^V^^yU^jSKTW 5 0 40^75 0 1 <D 
[0 04 8] 7 I^v^/l^gStSST WT 5 0 4 i 3t£ 

So a® i o i btitzftm&® 2 o i <om&^m 
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[0049] m3<Dmmm) ®6te*%w<z>m3<Dm 

J4, ffiSatUI^T Wl09i ft#i£8g 201i?;7W 
*r~>7»Xmm&T W 6 0 4 Srfljffl LT^-a-Lfc«3g 

[0 0 5 0] 7 l/^E->7*;l'^!S7 W 6 0 4 tt37 
601 W77K6 0 2> 6 0 3^P>i^*ftT^5, 
7l^*i/7^iil!iB7M 6 0 4 t3fc^«EBS2 0 1 
(4, *»«K2 0lSriA5fflSl0lK4 5a5 5- 
io B5£rffo?gi i o 0 6|:^tiC, 7^5/7 

/l^feWSKTW 604©4 5S«ffi^Il 1 OiKT 
VbLTiaa-rsri-C-iMrg-LT^S,, ffifi^-fc 

ioi j^satr bntcmme o 5 (0tjx.fi, 

#*«»r 2 0 3co-rC^-{giJ(cSS(tP>^S) Id, y 
\s*is7>\<%mm&T W604©4 5t?7-SI© 
5fe«WSr^#STSri:^TtT5. J£^6 0 5f4, «*. 
fi, S«l 0 Wz.7* MJ yxSSrtTftl/\ 

®L%T\y4 6 0 4 iSSl 0 1 t «0S*tC»i3isH=¥^ 
20 «*#J£#IJJ3-fSo 

[oo5i]*iio (DftM^mitm i samo^fe* 

3&fc*«*«ME«*^5fcftfc»l 1 0 
©4 5«j&ffi£WJti£<J;9&ffitt±(flcLT;fcS„ rft 
IC <fc 5 , fta?8t8§ 2 0 1 t 7 W*'>^U***IST l~f 

6 0 4 t©ra©3tig-^tt, SJl 1 0CD4 5t?7-Ii 
:7U*S^**3HftIgT W 604©4 5«5 5-«E 

l r isa^-eum * n s o 

[0 0 5 2] *fc, ffiSBteKf^T Kl09t7 
^/U3t*«»T W 6 04t ©3t*«J»^«fett, JK 2 
30 ^Jfe^iJ t ffim<V%&X-m$LX*Z So BtflESS 6 0 511 
7* V U yXSSrigTtffcfcS i O 2 0t*rft*tttt2 0 

i ±te»*-rs«o*j£-ctft«-ct So 

[0053] (.%s4<onmm) ®7t±*&m<om4<n% 

B3!»#*-f 7 l"f 7 0 5 t WWStlbttT K70 6 
t^, 7U^->^3t^)SlSrW 7 0 4 Srfljfli 
-^•Lfc^ig^LTV^So 
[0 0 5 4] 7U^^MSK7K 7 0 4tta7 
701t77->K70 2 1 7 0 3^f.M$tltV^5. 
40 7 U"3f->-/A^m»i6T W 704t, ffiS^*^^T 
K 70 5 S.t^ffiSS7t*^r K70 6 i W*^6<]^ 
*tt, JBlSS16Wi:ia]«©*«fefcT*gi*ft5 Q 
KM=FT K 7 0 5 i S^^7fe*-?T W 7 0 6 t <n% 

^tht&&\z.7u*i/7*/\,%mm&T K 704 *mm l 

fcrtlrioT, W)tI^7W 70 5SrMt5 
SS7 0 7 tffiMS3tHI^TW 7 0 6^ft5tt 

7 0 8 t^S^Sff^SrWLT^Tt^ 

^iSSST 7 0 4 tci 9 , *«5-fft*»iDlT?t S. 
[00 5 5] (ffi 5 OT^lfeW B 8 ©^ 5 

so *«©*»-&-*ft4V^L.*«©»fffiHT?*)«o H8I4, 
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bsbs**t-t wzosi: mm.^m^-r W706 

7 l^^/^^ft&T W 8 0 4 fcfljffl LTil& 

[0 0 5 6] 7 l/if-v'^iifiKr W 8 O 4 liaT 
801^77^*80 2, 8 0 3*>e>«^§tfCV^5 0 
y V^r^)V%mmkT W 8 0 4 ir , BlffiJRJtSlf^T 

K7o 5AWBffla*srf-r w 7 0 6 1 

W-Cfc, ESWM 7 0 5iif§3t*f7i/ 
-Y 7 0 6 t <n?t¥&)1&&\zy u^^-f/i-ymm&T V4 
8 0 4SrfiJfflLfcrt('J;oT, iI*3tif7W7 
0 5 7 0 7 t BSS:3t^T 1/^706 

^ftt51K7 0 8 i:;6Wj:-5ff^£rWL-C^Tt>, 
7W^^^VW3t^S§TU-r 8 0 4 {££9, ^<D-fft£ 

[0 0 5 7] 

commm$fa±L. yu^-^y/uytm&^tmmytm^ 

[mi] *%w<»% i nnmm(Dytm&%mRTfft\3i® 
%^mmmxhz> 0 

[12] i l ©KSlffo?i„ 

[ni3] *mwnmi<Dnmm<Dfti£&ijfe%.vitm& 
x-m v> <b ti 5 ss±o3t««sscD^js}&^i-xg»f s 

[14] ^BJro^iroHJEi^Jro^^ffiS^TtlHlSg 

mmx&z> a 
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z^i-mmmxhz,, 

ism *&wn%4<nnmM<Dyt%i&j;W:Rxfit®® 
Zm-fmmmxhZo 

ioi m& 

io 102 ftjgfeSSOnT 

1 0 3, 1 0 4 KMfafaW 7 y K 
105, 501, 601, 701, 801 

1 0 6, 1 0 7, 5 0 2, 5 0 3, 6 0 2, 6 0 3, 7 
02, 703, 802, 803 7 v-TVl^^ffi 
7 S/ K 

i o 8 itm^<omm 

1 0 9 EMftiPf^r W 

no t 

20 2 0 1 ftattj&gg 

202, 504, 604, 704, 804 7 1/*-> 

203 ytmt&^r 

30 1 

3 0 2 ■yU'fT.fr— tv^-f^y* b^x? 

402 jKy-r$K 

4 0 3 y* Y Wt. Y 

30 705 mm%%m^r 
7 0 6 ffi^s^^ri^-f 

707 mmftytm^-T w <Dmm 

7 0 8 ES§)tSf-7 <»mwL 



17] 




704 
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